Introduction {#sec1-1}
============

Leg ulcers are among the most common conditions seen in dermatologic department. Patients often present with chronic and disabling wounds. The spectrum of underlying disease causing leg ulcers is remarkably broad, although the most common cause in Western countries is chronic venous insufficiency (CVI). The second commons are mixed venous-arterial ulcers \[[@ref1]\].

Leg ulcers are a symptom of an underlying chronic cause. In every case, a search for the underlying cause is necessary to provide the appropriate treatment for the patient. The pillars of treatment are compression therapy, vascular surgery, leg ulcer shaving and transplantation. Smaller ulcers may heal by conservative treatment \[[@ref2]\]\[[@ref3]\]\[[@ref4]\].

Leg ulcer surgery is based upon sufficient arterial blood supply, deep ulcer shaving to remove bacterial biofilm, avital tissue and necrosis, and fibrosis shifting a chronic non-healing wound into an acute wound with a better prognosis. Grafts to cover the wound can be made from the patient's own, uninjured skin (autografts), or applied as a sheet of bioengineered skin grown from donor cells (allograft). Preserved skin from other animals, such as pigs, has also been used (xenografts) \[[@ref5]\].

The take rate after deep ulcer shaving and meshed grafts in venous and venous-arterial leg ulcers was 91% in our own department but decreased down to 80% in case of dystrophic calcifications \[[@ref3]\]. Other negative factors for graft take are insufficient shaving, extensive fibrosis, clotting disorders, immunosuppression, and predominant arterial ulcers \[[@ref6]\] while the ulcer size is not predictive for graft failure \[[@ref7]\].

But even in patients with arterial problems, successful leg ulcer shaving and grafting is possible with an interdisciplinary approach.

Case report {#sec1-2}
===========

The 80-year-old female patient presented to our department due to painful enlarging chronic leg ulcer of mixed arteriovenous origin on her left lower leg. Leg ulcers were known for many years. Her medical history was remarkable for peripheral arterial occlusive disease stage I and chronic venous insufficiency Widmer grade IIIa \[[@ref8]\]. In 2016, she underwent endovascular laser therapy of vena saphena magna and sclerotherapy of vena saphena parva.

Percutaneous transluminal angioplasty (PTA) was performed in March 2016 because of a relapsing stenosis of the distal arteria fibularis sinistra and the arteria poplitea sinistra. In July 2016, PTA was repeated and stent-assisted recanalization was realized.

She suffered from atrial fibrillation treated by phenprocoumon and beta-blocker. In 2016 she had a cardiac decompensation with pleural effusions due to a highly stenotic aortic valve. She got a synthetic aortal valve in November 2016 in combination with a bypass surgery for 2-vessel coronary stenosis.

She also suffered from chronic renal insufficiency stage III and coxarthrosis of right hip joint. Contact sensitization to para-phenylenediamine, lanoline, benzoyl peroxide, and chlorhexidine-digluconate had been confirmed by patch tests.

On examination, we found a 14 x 7 cm large pretibial leg ulcer with exposed tendon. There was a second ulcers of 10 x 7 cm size above the left malleolus medialis ([Fig. 1 a](#F1){ref-type="fig"} & [b](#F1){ref-type="fig"}). Both ulcers had a malodorous wound covering. Surrounding skin was erythematous, scaly and xerotic. Pain was 9 on the visual pain scale. We took a biospy to exclude a malignant ulcer and other differential diagnoses such as calciphylaxis ([Fig. 2](#F2){ref-type="fig"}). Histopathology revealed nonspecific changes.

![Clinical presentation of mixed arteriovenous leg ulcers of the left lower leg](OAMJMS-6-67-g001){#F1}

![Histopathology of the biopsy from the leg ulcer showing nonspecific inflammation and ulceration (HE x 4)](OAMJMS-6-67-g002){#F2}

Microbiological swabs from the wound revealed two strains of Staphylococcus aureus and Corynebacterium striatum.

An arterial vascular investigation showed a systemic blood pressure of 155/90 mmHg on the left side.

Closure pressure of the arteria tibialis posterior before treatment was 90 mmHg (right leg) and due to the ulceration it could not be assessed on the left leg, closure pressure of arteria dorsalis pedis was 95 mmHg (right leg) and 70 mmHg (left leg). The ankle-brachial pressure index (ABPI) was 0.86 on the right side and 0.64 on the left side.

Using Duplex sonography, a high-grade stenosis of the left distal in distal arteria femoralis superficialis (Vmax 350 cm/s) was observed. Another stenosis was found in arteria poplitea at the transition P2/P3 ([Fig. 3](#F3){ref-type="fig"}).

![Duplex sonography of left A. fermoralis superficialis](OAMJMS-6-67-g003){#F3}

PTA was successfully performed before leg ulcer surgery.

![Angiography of A. femoralis superficial of the left leg before and after PTA](OAMJMS-6-67-g004){#F4}

After PTA, closure pressure of the arteria tibialis posterior was 140 mmHg (right leg) and 160 mmHg (left leg), closure pressure of arteria dorsalis pedis was 140 mmHg on both sides. The ankle-brachial pressure index (ABPI) was 0.9 on the right side and 1.03 on the left side.

Acral light plethysmogram demonstrated on both legs powerful post stenotic curves. It also excluded a relapse after endovascular laser therapy.

We decided to perform deep ulcer shaving in combination with sandwich meshed graft transplantation in general anesthesia. The ulcers were conditioned with anti-septic wound covers (Cutimed sorbact gauze, Cutimed sorbact hydroactive dressing), multiple necrosectomies, and daily transcutaneous application of CO~2~ for 30 min \[[@ref9]\].

Ulcer surgery was realized in May 2017 with antibiotic prophylaxis (Unacid 3 g i.v./day for one week followed by Unacid PD oral tablets 2 x 2/day for 10 days). Using an electrodermatome, all necrotic and avital tissue was removed. Exposed tendon was completely covered by dermal template (Matriderm®, Dr. Suwelack Skin and Healthcare Ltd., Billerbeck, Germany). Eventually, the meshed graft was fixed by tissue tacker. We used silicone Adaptic touch above the grafts and sterile gauze compresses before compression bandages were applied.

Five days after surgery the transplant was stable but the wound ground was wet. To stabilize the graft topical treatment with Betaisodona solution, Cutimed sorbact gauze, and Adaptic touch silicone gauze was performed on a daily basis. Surrounding skin was treated initially with a combination of betamethasone and fusidinic acid (Fucicort ointment) and later on by moisturizer (Dermatop basic cream). The leg ulcers healed completely ([Fig. 6](#F6){ref-type="fig"}). The pain was rated 2 on the visual pain scale.

![Aggressive surgical debridement of the leg ulcer: (a) before and (b) after the procedure](OAMJMS-6-67-g005){#F5}

![Stable and complete meshed-graft take on day 11 after surgery](OAMJMS-6-67-g006){#F6}

We recommended a lower leg flat knitted compression stocking, compression class I.

Discussion {#sec1-3}
==========

Chronic leg ulcers are a great burden for the individual patient and society. Pain reduction and infection control are major targets in leg ulcer treatment \[[@ref10]\]. Despite the fact that most patients are treated conservative by various dressings, ointments, physical therapies, and compression the outcome of patients who underwent surgery is the most favorable regarding the need for additional treatment and evidence of post-intervention claims for symptomatic varicose veins \[[@ref11]\].

In contrast to patients with venous leg ulcers, patients with mixed leg ulcers are significantly older, have lower body mass index, a history of smoking, and more comorbid conditions. Ulcer pain is highly prevalent. Mixed arteriovenous leg ulcers were associated with lower health related quality of life, greater mobility impairments, and more deficits in self-care and usual activities \[[@ref12]\].

In the present case a symptomatic stenosis of infrapopliteal arteries was evident. We performed a PTA in our Department of Angiology. Meta-analyses of infra-popliteal PTA show technical success rates of up to 90% \[[@ref13]\]\[[@ref14]\]. Leg ulcer healing rates, however, are not improved by primary stent implantation \[[@ref15]\]\[[@ref6]\].

In case of exposed tendons, however, the take rate of skin grafts is low. We developed a sandwich technique to overcome this problem. A dermal template consisting of non-crosslinked collagen and elastin (Matriderm) is used to cover the tendon. After reconstitution of the template by Ringer's solution, a meshed skin graft is placed above. The dermal template supports a rapid neoangiogenesis and pretends the adhesion of the graft to the tendon itself \[[@ref17]\]\[[@ref18]\].

Using PTA at first place allows leg ulcer surgery in mixed arteriovenous leg ulcers with arterial stenosis. Sandwich transplantation is capable to cover wound with exposed tendons. After PTA, mild compression ensures an optimal healing.
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